The asymmetric unit of the title crystal structure is shown in the figure. Tables 1 and 2 contain details of the measurement method and a list of the atoms including atomic coordinates and displacement parameters.
Source of materials
L-cysteine methyl ester hydrochloride (4.29 g, 25 mmol), cyclohexanone (2.45 g, 25 mmol) and Et 3 N (5.05 g, 50 mmol) were stirred for 2 h in toluene (20 mL) at 65°C under a nitrogen atmosphere. o-Chlorobenzoyl chloride (4.38 g, 25 mmol) was dropwise added to the reaction mixture at 0°C and then reacted for 1 h. The mixture was washed with saturated NaCl solution (3 times 20 mL) and dried using anhydrous sodium sulfate. The solvent was removed under reduced pressure to yield crude title compound. The title compound was purified by column chromatography to yield 6.7 g (76%) of a white solid. Single crystals were obtained from ethyl acetate and n-hexane by slowly evaporating the solvent at room temperature.
Experimental details
The C-H atoms were constrained to an ideal geometry, with C-H distances of 0.93-0.98 Å. The U iso values of the hydrogen atoms of methyl groups were set to 1.5 Ueq(C methyl ) and the U iso values of all other hydrogen atoms were set to 1.2 Ueq(C). A Flack-Parsons parameter is 0.050(6) based on 1191 quotients.
Comment
Thiazolidine derivatives are important intermediates for the synthesis of many pharmaceutical compounds, which exhibited biological importance in many fields, such as medicine [4, 5] , plant protection [6] . Recently, it was shown that some thiazolidine derivatives had superior safener activities [7] . Therefore, thiazolidine derivatives are considered to be new generation herbicide safeners and are promising alternatives to some commercial products. Based on active subunit combinations and bioisosterism [8] [9] [10] , methyl (R)-4-(o-chlorobenzoyl)-1-thia-4-azaspiro[4.5]decane-3-carboxylate was designed and synthesized to protect maize from herbicide injury.
Crystal structure analysis showed that the three rings, thiazolidane ring (C8/C9/S1/C12/N1), chlorophenyl ring (C1/C2/C3/C4/C5/C6) and cyclohexane ring (C12/C13/C14/C15/C16/C17), are not parallel to each other. The cyclohexane ring is in the stable chair conformation and the dihedral angle between the best planes of the cyclohexane and thiazolidine moiety is 81.28°. The dihedral angle between the best planes of the thiazolidane ring and benzene ring is 68.82°. It has been indicated that the target compound contained a chiral carbon C8, with the R configuration. In the crystal structure, molecules are connected by van der Waals forces and non-classical intermolecular hydrogen bonds.
